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ABSTRACT 
Objectives.
 
 Point-of-care ultrasound (POCUS) has been identified as a critical skill for pediatric 
emergency medicine (PEM) physicians. The purpose of this study was to profile the current 
status of PEM POCUS in pediatric emergency departments.  
Methods.
 
 An electronic survey was distributed to PEM fellows and attending physicians at four 
major pediatric academic health centers. The 24-item questionnaire covered professional 
demographics, POCUS experience and proficiency, and barriers to the use of POCUS in 
pediatric emergency departments. We used descriptive and inferential statistics to profile 
respondent’s PEM POCUS experience and proficiency, and Rasch analysis to evaluate barriers 
to implementation.   
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Results:
 
 Our return rate was 92.8% (128/138). Respondents were attending physicians (68%). 
and fellows (28%). Most completed pediatric residencies prior to PEM fellowship (83.6%). 
Almost all had some form of ultrasound education (113/128, 88.3%). About half (46.9%) 
completed a formal ultrasound curriculum. More than half (53.2%) said their ultrasound 
education was pediatric-specific. Most participants (67%) rated their POCUS proficiency low 
(Levels 1-2), while rating proficiency in other professional competencies (procedures 52%, 
emergency stabilization 70%) high (Levels 4-5). There were statistically significant differences 
in POCUS proficiency between those with formal vs. informal ultrasound education, (p<0.001) 
and those from pediatric vs. emergency medicine residencies (p<.05). Participants identified both 
personal barriers: discomfort with POCUS skills (76.7%), insufficient educational time to learn 
POCUS (65%), and negative impact of POCUS on efficiency (58.5%); and institutional barriers 
to the use of ultrasound: consultants won’t use ultrasound findings from emergency department 
(60%), insufficient mentoring (64.7%), and POCUS not being a departmental priority (57%).  
Conclusions:
 
 While POCUS utilization continues to grow in PEM, significant barriers to full 
implementation still persist. One significant barrier relates to the need for dedicated time to learn 
and drill POCUS to achieve sufficient levels of proficiency for use in practice.  
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Pediatric Emergency Medicine Physicians’ Use of Point-of-Care Ultrasound and Barriers 1 
to Implementation: A Regional Pilot Study 2 
 3 
INTRODUCTION 4 
 5 
Point-of-care ultrasound (POCUS) is defined as medical sonography performed and interpreted 6 
for medical decision making or procedural guidance by the bedside clinician.1 This imaging 7 
modality has been in use by general emergency physicians since the 1980’s, and has been 8 
deemed a critical component of the practice of emergency medicine (EM) by the American 9 
College of Emergency Physicians, the American Board of Emergency Medicine, the Society of 10 
Academic Emergency Medicine, and the American Institute of Ultrasound in Medicine.2-4 The 11 
recently updated ACEP policy statement includes detailed guidelines for the use of POCUS in 12 
EM and outlines POCUS training recommendations for all practicing EM residents in the United 13 
States.5 The Accreditation Council for Graduate Medical Education (ACGME) EM Milestones 14 
which track trainee development bi-annually in established core competencies denotes POCUS 15 
as one of the 23 milestones for EM residents (Figure 1a).6
 17 
  16 
More recently, POCUS has gained recognition in the field of pediatric emergency medicine 18 
(PEM) as an ideal imaging modality as it is painless, noninvasive, rapid, and dynamic.7-13Most 19 
importantly, ultrasound does not use ionizing radiation, which has the potential for harmful 20 
effects over the course of a lifetime.14-18 POCUS has been a testable content specification for the 21 
American Board of Pediatrics PEM board exam since 2009, and in 2013 consensus PEM 22 
POCUS education guidelines and a model curriculum were published.19-20 In 2015, the American 23 
Academy of Pediatrics (AAP) issued a policy statement supporting the use of POCUS by PEM 24 
physicians.8-9
 26 
  25 
In the past decade, a few studies have looked to profile the use of POCUS in PEM, particularly 27 
through the lens of POCUS education and utilization.10,11,13,21 One study attempted to 28 
characterize the use of POCUS by PEM physicians through a survey of PEM fellowship 29 
directors, asking them to report  the amount of POCUS training in PEM fellowships.21 Other 30 
studies profiled POCUS education and its use in the emergency department from a broader 31 
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perspective, using PEM fellowship program directors, PEM medical directors, and PEM 32 
fellows.10,11,13
 34 
   33 
 35 
Despite the increased interest in incorporating bedside ultrasound imaging into the care of 36 
pediatric patients, we wondered whether the use of POCUS was actually gaining significant 37 
traction in PEM. Our study sought to profile the current state of POCUS in PEM by directly 38 
asking practitioners in major academic pediatric emergency departments about their POCUS 39 
education, experience, perceived skill with the modality, and barriers to its use in their 40 
departments.  41 
 42 
 43 
METHODS 44 
Population of interest
 55 
. Ultimately, we are interested in profiling pediatric emergency medicine 45 
physicians across the United States and Canada. However, for practical reasons such as 46 
increasing study buy-in and maximizing response rates, we chose to focus on studying the profile 47 
of a smaller, regional group for this pilot study. We selected four academic children’s hospitals 48 
from Ohio, Michigan, and Pennsylvania on the basis of their close geographical proximity to our 49 
site, their size, their academic interest in pediatric POCUS, and involvement in POCUS 50 
education at the resident and fellowship level. We also selected sites based on whether they had 51 
ultrasound expertise in the form of a designated ultrasound director. By remaining regional, we 52 
were able to enlist the support of co-investigators at each site, which helped to promote a 53 
substantial survey return rate.  54 
Survey Design. The questionnaire used for gathering data for this study was developed by a 56 
panel of ultrasound educators at the principal investigator site. After the questionnaire was 57 
designed, it was evaluated, tested, and discussed by the site investigators and manuscript authors, 58 
all of whom had content expertise in either EM-POCUS or PEM-POCUS, ultrasound education 59 
or survey design. DG, JM, and RS DH are experts in PEM-POCUS directors at their respective 60 
academic health centers. DB has considerable expertise in EM-POCUS. RS and JK are experts in 61 
research and survey design, data collection and survey implementation. Minor modifications 62 
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were made based on feedback from the site investigators regarding content, clarity, and the 63 
importance of each question.  64 
 65 
The final version of the questionnaire was 24-items and contained both multiple-choice and 66 
open-ended items. The questionnaire covered four specific content domains: 1) How and when 67 
the survey participant received their POCUS education (6-items); 2) Their confidence and 68 
perceived level of proficiency in using POCUS with children; (4-items); 3) How often and for 69 
what purpose they used POCUS in practice, and if they did not, what they perceived as barriers 70 
to more widespread use of POCUS (6-items); and, 4) Basic participant demographics (8-items).  71 
 72 
To assess survey participant’s pediatric POCUS proficiency, we designed a competency-based 73 
self-assessment fashioned after the ACGME milestones. This pediatric POCUS assessment was 74 
adapted from the ACGME emergency medicine patient care (PC12) milestone for bedside 75 
ultrasound (Figure 1a, 1b).6 As a check for the inevitable rating inflation that arises from self-76 
assessment,22 we also included two well established ACGME PEM Milestones – Emergency 77 
Stabilization (PC5) and General Approach of Procedures (PC9) (Figure 1c, 1d).23
 82 
 Subjects used 78 
behavioral anchors to rate their level of proficiency using a 1 to 5 scale. A “1” on this scale 79 
represents the proficiency of a beginning intern or subspecialty fellow, whereas a “5” represents 80 
the proficiency of an expert.  81 
Participants were asked to rate both personal barriers to the use of POCUS in their practice, and 83 
barriers imposed by their institution. Barriers were rated using Likert response sets: (1=Strongly 84 
Disagree, 2=Disagree, 3= Neutral, 4=Agree, and 5=Strongly Agree).24
 88 
 A final version of the 85 
questionnaire was distributed to and approved by the site investigators prior to study 86 
implementation (Appendix 1). 87 
Survey Implementation. The survey was administered through a web-based survey service 89 
(SurveyMonkey, Palo Alto, CA) over 4 weeks in Autumn of 2015. Site investigators were 90 
responsible for identifying and surveying eligible participants at their home institutions. We sent 91 
an initial email with an explanatory introduction and survey link to the site investigators, who 92 
then forwarded it to their eligible participants. Site investigators followed up with weekly 93 
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reminder e-mails for 4 weeks. At the conclusion of data collection, survey responses were de-94 
identified. No incentives were offered for survey completion. 95 
 96 
Data Analysis. We calculated frequencies and percentages of respondent demographics to profile 97 
their POCUS education, experience, and perceived level of proficiency in three domains of 98 
physician competency. We ran additional analyses involving inferential statistics including Chi-99 
Square, and independent t-tests to compare sub-groups within the survey sample including: 100 
comparisons of those who received formal vs. informal ultrasound education; attendings vs. 101 
fellows, and pediatrics vs. emergency medicine training pathways. These analyses were 102 
performed using IBM SPSS for Windows (IBM Corp. Released 2016. IBM SPSS Statistics for 103 
Windows, Version 24.0. Armonk, NY: IBM Corp). Cohen’s d effect sizes (es) were calculated 104 
for each significant statistical test using the effect size calculators from Psychometrica.25
 106 
  105 
Finally, we performed a Rasch analysis to profile responses regarding individual and institutional 107 
barriers to the use of POCUS in practice. Rasch Analysis was used to convert the ordinal level 108 
rating scale data (Likert ratings of barriers) into interval level data using Winsteps Rasch 109 
measurement software (version 3.75.0, Winsteps Inc, Beaverton, Oregon).26
 116 
 The conversion to   110 
Rasch logits using the “Rating Scale Model” provides the reader with a measure of the difficulty 111 
each barrier poses, relative to the other barriers. A large, negative logit value represents a 112 
significant challenge to POCUS implementation, while a large, positive logit represents an 113 
insignificant challenge.  This study was deemed exempt by the principal investigator’s 114 
Institutional Review Board.   115 
RESULTS 117 
 118 
The eligible population for this study included 138 attendings and fellows across four sites. We 119 
received 128 questionnaires, 123 of which were thoroughly completed for a response rate of 89% 120 
(123/138). Over sixty percent of respondents were female (78 of 128, 61%). Respondents 121 
represented the four hospitals studied almost equally, with slightly higher percentages of 122 
respondents from Children’s Hospitals A (98%) and B (94%) and slightly fewer from Children’s 123 
Hospitals C (85%) and D (86%). We received surveys from 87 (68%) attending physicians, 54 of 124 
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whom had been in practice for six or more years, and 36 fellows (28%), evenly distributed over 125 
three years of fellowship.  Most of our respondents had completed pediatric residencies followed 126 
by PEM fellowships (107/128, 83%). The remainder had completed emergency medicine 127 
residencies followed by PEM fellowships (16/128, 12.5%). Less than half of our respondents had 128 
completed formal ultrasound education through medical school, residency or fellowship (60/128, 129 
47%). Slightly more than 40% had completed informal ultrasound training through CME, or 130 
independent study. Most of our respondents learned ultrasound through didactics (70.3%), 131 
simulation in a skills lab (52.3%), or structured rotations/scanning shifts supervised by POCUS 132 
trained faculty (39.1%). Only 12% of our respondents reported having no ultrasound education at 133 
all. Among those who completed ultrasound education, over half (68 of 128, or 53.2%) learned 134 
ultrasound specific to pediatrics (Table 1).  135 
 136 
We found that respondents rated their level of competency on goal-directed focused ultrasound 137 
(mean= 2.14, SD=1.13) significantly lower than they did procedures (mean= 3.45, SD=1.59; t=-138 
9.02, df=122, p<.001, es=.94) or emergency stabilization (mean=3.98, SD=1.14; t=-14.88, 139 
df=122, p<.001, es=1.63) (Table 2). In comparing subgroups on their ratings of competency on 140 
goal-directed focused ultrasound, we found that those who had received formal ultrasound 141 
training (mean=2.56, SD =1.16) rated themselves significantly higher than those who received 142 
informal or no training (mean=1.75, SD=.93; t=4.25, df=121, p<.001, es=.77) Furthermore, we 143 
found that those who came from an emergency medicine residency pathway (mean=2.88, 144 
SD=1.50) rated themselves significantly higher than those who came from a pediatric residency 145 
pathway (mean=2.03, SD=.1.02; t=2.18, df=121, p<.05, es=.66). (Note: Effect sizes of .77-1.63 146 
are considered large to very large. An effect size of .66 is considered medium). 147 
 148 
When comparing fellows to attending faculty, we found that ratings of competency on goal-149 
directed focused ultrasound to be equally low for both groups (Fellow mean: 2.28, SD=1.09; 150 
Attending mean: 2.08, SD1.14; t=-.884, df=121, p=.38). The same was true for the procedures 151 
competency (Fellow mean: 3.17, SD=1.08; Attending mean: 3.56, SD. 1.75; t=1.26, df=121, 152 
p=.21).  However, attendings rated their competency of emergency stabilization significantly 153 
higher than did fellows (Attending mean: 4.31, SD1.06; Fellow mean: 3.17, SD=.91; t=5.66, 154 
df=121, p,.001, es=1.12).   155 
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 156 
When asked about barriers to the use of point-of-care ultrasound in their pediatric emergency 157 
medicine practice, 49 of 128 (38%) said that they experience barriers at both the personal and 158 
institutional level. The number who reported experiencing no barriers was 35 of 128 (27%). The 159 
remaining 44 (34%) reported experiencing one barrier or the other. The most significant barriers 160 
to the use of ultrasound in practice were personal: comfort with ultrasound skills, and time to 161 
learn ultrasound. Institutionally, participants suggest that the most significant barrier was a lack 162 
of sub-specialist consultants who would use ultrasound findings from an emergency department 163 
physician. The least significant barrier was availability of ultrasound equipment since almost all 164 
respondents said that they had direct access to an ultrasound machine within their department 165 
(Table 3). 166 
 167 
DISCUSSION 168 
 169 
Our study objective was to describe the current POCUS milieu through investigation of a select 170 
group of pediatric hospitals with established PEM POCUS programs. Almost 90% of subjects 171 
reported some form of POCUS education, with the majority having significant pediatric-focused 172 
instruction. Yet despite this training, study participants rated their POCUS proficiency much 173 
lower than they did other professional competencies expected of PEM physicians: general 174 
procedural skills and emergency stabilization. Notably, those who had experienced formal 175 
ultrasound training programs and those who were trained in emergency medicine residency 176 
programs rated their level of POCUS proficiency higher than did those with informal education 177 
or those from pediatric residencies. We found no difference in ratings of ultrasound proficiency 178 
between current fellows and attending physicians.  179 
 180 
These findings are important because they have ramifications for how we should be preparing 181 
future physicians to use goal-directed focused ultrasound in the pediatric emergency department. 182 
PEM practitioners reported having difficulty learning PEM POCUS through informal, self-183 
directed learning programs due to competing demands for their time. POCUS is a complex and 184 
highly technical imaging modality that involves both cognitive and psychomotor skill sets.7-9 185 
Accordingly, developing PEM POCUS skills requires dedicated formal and substantial education 186 
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programs with dedicated time to learn and practice, and the provision of assessment and 187 
feedback to the learner. 188 
 189 
The finding that emergency medicine residency graduates report higher levels of proficiency in 190 
PEM POCUS than those from pediatric residencies, suggest the need for pediatric residency 191 
programs to develop clearly defined learning competencies framed in a structure similar to the 192 
ones we adapted from emergency medicine.  193 
 194 
The ACGME milestones provide a structure for the competencies expected of physicians at 195 
designated stages of professional development. The milestones represent knowledge, skills, and 196 
attitudes organized in a developmental framework from less to more advanced.6,23, 27-28
 202 
 We 197 
adapted the ACGME Emergency Medicine Ultrasound Milestones (PC12) for use in profiling 198 
PEM practitioners use of POCUS in practice. The adaptation became an instrument for self-199 
assessment on PEM POCUS. Perhaps a PEM POCUS milestone will be useful in the future for 200 
providing structure to the professional development of ultrasound skills for PEM practitioners.   201 
The use of POCUS among pediatric care providers is growing, yet significant barriers exist to its 203 
use in the emergency department. The barriers that we identified mirror those identified at the 204 
undergraduate and graduate medical education level in PEM, as well as other specialties.10-11,29-32
Most of our respondents reported personal barriers related to a lack of ultrasound education 206 
earlier in their careers and inadequate amounts of time to learn and practice PEM-POCUS skills 207 
now that they are in practice. These findings compare directly to the findings from a 2012 study 208 
of PEM fellowship program directors who identified the most significant barriers to the use of 209 
PEM POCUS to be a lack of time to learn the imaging modality, and a lack of experienced PEM 210 
POCUS educators.
  205 
 212 
10 
 211 
Beyond personal barriers, our findings suggest that there are institutional and cultural barriers 213 
preventing POCUS from being fully accepted in PEM departments. The most significant of these 214 
involves a lack of confidence in the PEM physician’s ability to acquire and interpret POCUS 215 
images, among practitioners from other specialties. This problem is potentially compounded by 216 
the general lack of interest in POCUS by pediatric emergency departments, and the concern that 217 
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its use interferes with clinical efficiency. These institutional barriers along with the 218 
aforementioned personal barriers have a negative impact on the broader scale adoption of 219 
POCUS among pediatric emergency medicine practitioners.  220 
 221 
Barriers to PEM-POCUS at both the personal and institution level might be overcome by 222 
establishing site champions/ultrasound directors at hospitals, hiring formally POCUS trained 223 
faculty, providing accessible formal continuing education programs, incentivizing department 224 
credentialing metrics, and billing for scans.7-9
 229 
 Future research should provide a more in-depth 225 
look into the efforts to surmount both individual and institutional barriers to PEM-POCUS. 226 
Additionally, administrative barriers such as those tied to reimbursement should be the subject of 227 
further research.  228 
LIMITATIONS 230 
 231 
The primary limitation to this study occurred from the trade-offs we made to achieve a 232 
respectable return rate of our questionnaires. First, we restricted our study population to a 233 
regional level, which may have implications for generalizability to a national population. An 234 
additional limitation is that we relied on survey respondents to self-assess professional 235 
competencies. There is a considerable body of literature that highlights the unreliability of self-236 
assessment.33-35 For this study, however, we incorporated additional self-assessments of 237 
professional competencies as a check for inflated self-assessment on POCUS. Because 238 
participants rated their proficiency low on POCUS when compared to other professional 239 
proficiencies, we believe that our respondents’ self-assessments reflect that they feel their 240 
POCUS skills are lacking relative to their other clinical skills.
 242 
 
 241 
CONCLUSIONS 243 
Despite having significant ultrasound education, our respondents rated their competency in PEM 244 
POCUS low relative to other professional competencies. Characteristics of those with higher 245 
ratings of PEM POCUS competency included those who had formal ultrasound education and 246 
those from emergency medicine residency programs. The most significant barriers to PEM 247 
POCUS implementation included both personal barriers in the form of confidence in PEM 248 
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POCUS skills, and lack of dedicated time to learn and practice. Institutional barriers include a 249 
culture that does not support the use of PEM POCUS, including lack of confidence in POCUS 250 
results among colleagues from other medical disciplines, and a fear that the use of PEM POCUS 251 
negatively impacts clinical productivity. The broader adoption of PEM POCUS will require 252 
formal ultrasound education programs containing clearly articulated learning goals such as 253 
milestones designed specifically for PEM POCUS.     254 
 255 
 256 
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Table 1.  Demographic Profile of 128 Pediatric Emergency Medicine Physicians from Four 
Academic Children’s Hospitals in the Midwest Region of the United States.  
 
Demographics Number (Percentage) 
Gender  
Female 78 (61) 
Male 45 (35) 
No Response       5 (4) 
Hospital  
Site A 43 (34) 
Site B 30 (23) 
Site C 23 (18) 
Site D       30 (23) 
No Response       2 (2) 
Current Position  
Attending       87 (68) 
Years in Practice (post training)   Zero – Five       17 (13)  Six – Fifteen       35 (27)  Greater than 15       35 (27) 
Fellow       36 (28) 
- Fellowship Year 1       13 (10) 
- Fellowship Year 2       11 (8.6) 
- Fellowship Year 3       12 (9.4) 
No response       5 (4) 
Training Pathway  
Pediatrics or IM-Peds Residency with 
PEM Fellowship 
      107 (83.6) 
Emergency Medicine Residency with 
PEM Fellowship 
      16 (12.5) 
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No response       5 (4) 
Ultrasound Education  
Formal US Education Program (In 
medical school, residency, or 
fellowship) 
      60 (46.9) 
Informal US Education Program (Self-
taught, Bedside instruction, CME as an 
attending) 
      53 (41.4) 
No US Education      15 (11.7) 
Proportion of US Education specific to 
Pediatrics 
 
All US training is in pediatrics (100%)      34 (26.6) 
Most       34 (26.6) 
Some       24 (18.8) 
None is Pediatrics (0%)      21 (16.4) 
No US Education at all      15 (11.7) 
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Table 2. Frequencies and Percentages of Pediatric Emergency Medicine Fellows and  
Attendings Self- Rating of Levels of Achievement on Three Milestone Assessments Relevant to 
a PEM Practitioner: 1) Goal-directed Ultrasound, 2) Clinical Procedures, and 3) Emergency 
Stabilization of Pediatric Patients.  
 
Level of 
Achievement 
Goal-Directed 
Focused 
Ultrasound of 
Pediatric 
Patients 
Procedures with 
Pediatric 
Patients 
Emergency 
Stabilization of 
Pediatric 
Patients 
1 42 (33) 21 (16) 4 (3) 
2 44 (34) 23 (18) 14 (11) 
3 21 (16) 12 (9) 15 (12) 
4 10 (8) 14 (11) 38 (30) 
5 6 (5) 53 (41) 52 (40) 
Missing 5 (4) 5 (4) 5 (4) 
TOTAL 128 (100) 128 (100) 128 (100) 
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Table 3.  Pediatric Emergency Medicine Fellows’ and Attendings’ Ratings of Potential 
Barriers (Individual and Institutional) to Integration of Point-of-Care Ultrasound Into Their 
Clinical Practice.   
 
Potential barrier Rasch
Logits SE Rank 
SD 
(1) D (2) N (3) A (4) 
SA 
(5) 
P-2 I do not feel comfortable enough 
with my ultrasound skills to use this 
modality clinically 
-.91 .13 1 
3 
(3.9) 
7 
(9.1) 
8 
(10.4) 
35 
(45.5) 
24 
(31.2) 
P-3 I do not have sufficient 
educational time to dedicate to 
learning pediatric emergency 
ultrasound 
-.65 .12 2 
1 
(1.3) 
11 
(14.3) 
15 
(19.5) 
34 
(44.2) 
16 
(20.8) 
I-6 There is a lack of sub-specialists/ 
consultants who would use 
emergency ultrasound findings for 
medical decision-making 
-.54 .13 3 
2 
(3.1) 
12 
(18.5) 
12 
(18.5) 
20 
(30.8) 
19 
(29.2) 
P-5 I feel that using emergency ultra-
sound during my clinical shifts 
negatively impacts my efficiency and 
patient flow. 
-.50 .12 4 
3 
(3.9) 
10 
(13.0) 
19 
(24.7) 
32 
(41.6) 
13 
(16.9) 
I-4 There is not sufficient mentorship 
or emergency ultrasound trained 
faculty to use this modality 
effectively and safely 
-.40 .13 5 
4 
(6.2) 
12 
(18.5) 
7 
(10.8) 
30 
(46.2) 
12 
(18.5) 
I-5 The use of pediatric emergency 
ultrasound is not a priority in my 
department 
-.40 .13 5 
2 
(3.1) 
11 
(16.9) 
15 
(23.1) 
25 
(38.5) 
12 
(18.5) A
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I-7 We encounter resistance to usage 
of emergency ultrasound from other 
departments at our site (eg. surgery, 
radiology, etc). 
-.20 .12 7 
5 
(7.7) 
15 
(23.1) 
14 
(21.5) 
16 
(24.6) 
15 
(23.1) 
I-3 There is no structured curriculum 
to educate the physicians on how to 
use pediatric emergency ultrasound 
-.17 .12 8 
6 
(9.2) 
12 
(18.5) 
12 
(18.5) 
27 
(41.5) 
8 
(12.3) 
I-2 There is a lack of funding to 
further emergency ultrasound 
pursuits and education 
.28 .12 9 
12 
(18.
5) 
16 
(24.6) 
14 
(21.5) 
17 
(26.2) 
6 
(9.2) 
P-1 I do not ascribe significant value 
to using emergency ultrasound 
clinically in my patients 
.68 .12 10 
20 
(26.0
) 
30 
(39.0) 
13 
(16.9) 
9 
(11.7) 
5 
(6.5) 
P-4 I do not work enough clinical 
shifts to effectively practice my 
emergency ultrasound skills 
.72 .12 11 
16 
(20.8
) 
36 
(46.8) 
14 
(18.2) 
8 
(10.4) 
3 
(3.9) 
I-1 There is no functional ultrasound 
machine available for use 
2.10 .19 12 
42 
(64.
6) 
18 
(27.7) 
3 
(4.6) 
0 
(0) 
2 
(3.1) 
Notes: Data are based on respondent ratings (using Likert Response Sets) of barriers to the use of ultrasound in 
practice.  Responses of agreement (Strongly Agree or Agree) were considered more significant barriers than 
responses of disagreement (Strongly Disagree or Disagree).  
Barriers are listed from most (1) to least (12) significant.  
Fit statistics were all within the acceptable range of -2.0 to +2.0.   
SE = Standard Error 
SD = Strongly Disagree 
D = Disagree 
N = Neutral 
A = Agree 
SA = Strongly Agree 
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Figure 1A. 
Goal-directed Focused Ultrasound (Diagnostic/Procedural) (PC12) 
Uses goal-directed focused Ultrasound for the bedside diagnostic evaluation of emergency medical conditions and 
diagnoses, resuscitation of the acutely ill or injured patient, and procedural guidance. 
Level 1 Level 2 Level 3 Level 4 Level 5 
Describes the 
indications for 
emergency ultrasound 
Explains how to 
optimize ultrasound 
images and identifies 
the proper probe for 
each of the focused 
applications 
 
Performs an eFAST 
Performs goal-directed 
focused ultrasound 
exams 
 
Correctly interprets 
acquired images 
Performs a minimum 
of 150 focused 
ultrasound 
examinations 
Expands 
ultrasonography skills 
to include: advanced 
echo, TEE, bowel, 
adnexal and testicular 
pathology, and 
transcranial Doppler 
 
Figure 1B. 
 
Level 1 Level 2 Level 3 Level 4 Level 5 
Describe the 
indications for 
emergency ultrasound 
Explain how to 
optimize ultrasound 
images and identify 
the proper probe for 
each of the focused 
ultra sound 
applications 
 
I also can perform a 
FAST/eFAST exam 
Perform goal-directed 
focused US exams and 
correctly interpret 
acquired images 
 
 
Perform a minimum of 
150 focused 
ultrasound 
examinations 
Consistently achieve 
scans at the technical 
level of an imaging 
professional, meaning I 
would feel 
comfortable 
documenting the 
results, making a 
clinical decision based 
on my findings, saving 
the images to the 
chart, and billing the 
patient for my images 
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Figure 1C. 
General Approach to Procedures: Performs the indicated procedure on all appropriate patients and takes steps to 
avoid potential complications, and recognizes the outcome and/or complications resulting from the procedure – PC9 
Level 1 Level 2 Level 3 Level 4 Level 5 
Identifies pertinent 
anatomy and 
physiology for a 
specific procedure; 
uses appropriate 
Universal Precautions 
Performs patient 
assessment, obtains 
informed consent, and 
ensures monitoring 
equipment is in place 
in accordance with 
patient safety 
standards; knows 
indications, 
contraindications, 
anatomic landmarks, 
equipment, anesthetic 
and procedural 
techniques, and 
potential 
complications for 
common ED 
procedures; performs 
the indicated common 
procedure on a patient 
with moderate 
urgency who has 
identifiable landmarks 
and a low-to-moderate 
risk for complications; 
performs post-
procedural assessment 
and identifies any 
potential 
complications 
Determines a back-up 
strategy if initial 
attempts to perform a 
procedure are 
unsuccessful; correctly 
interprets the results 
of a diagnostic 
procedure 
Performs indicated 
procedures on any 
patients with 
challenging features 
(e.g., poorly 
identifiable landmarks, 
at extremes of age or 
with co-morbid 
conditions; performs 
the indicated 
procedure, takes steps 
to avoid potential 
complications, and 
recognizes the 
outcome and/or 
complications resulting 
from the procedure 
Teaches procedural 
competency and 
corrects mistakes 
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Figure 1D. 
Emergency Stabilization: Prioritizes critical initial stabilization action and mobilizes hospital support services in the 
resuscitation of a critically-ill or injured patient and reassesses after stabilizing intervention – PC5 
Level 1 Level 2 Level 3 Level 4 Level 5 
Recognizes abnormal 
vital signs 
Recognizes when a 
patient is unstable 
requiring immediate 
intervention; performs 
a primary assessment 
on a critically-ill or 
injured patient; 
discerns relevant data 
to formulate a 
diagnostic impression 
and plan 
Manages and 
prioritizes critically-ill 
or injured patients; 
prioritizes critical 
stabilization actions in 
the resuscitation of a 
critically-ill or injured 
patient; reassesses 
after implementing a 
stabilizing 
intervention; evaluates 
the validity of a DNR 
order 
Recognizes in a timely 
fashion when further 
clinical intervention is 
futile; integrates 
hospital support 
services into a 
management strategy 
for a problematic 
stabilization situation 
Develops policies and 
protocols for the 
management and/or 
transfer of critically-ill 
or injured patients 
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